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Method of preparing a silicate-based foam, foam obtained by 
using such a method as well as the use thereof. 

DESCRIPTION 

The present invention relates to a method of preparing a 
silicate-based foam, to a foam obtained by using such a method as well 
as to the use thereof. 

The method referred to in the introduction is known per se 
from US patent No 4,960,621, wherein an inorganic, non-combustible foam 
is applied to a surface to be rendered fire-retardant. The method that is 
known therefrom comprises the provision of two separate packages, viz. a 
package comprising about 64% of sodium silicate having an Si0 2 /Na 2 0 ratio 
of about 2.9, and another package comprising about 8% sodium silico 
fluoride and about 20% of a filler, after which the contents of the two 
separate packages are mixed and the mixed contents are applied to said 
surface, with the obtained mixture having a volume six to ten times that 
of the added volumes of the packaged contents. One drawback of the method 
that is known therefrom is the fact that two separate packages are 
required at all times, with one package comprising a relatively costly 
filler. In addition, said US patent does not provide any further details 
with regard to the mixing of the contents of the two separate packages. 
In addition to that, a foam having a fixed composition is obtained at all 
times. 

The object of the present invention is to provide a 
silicate-based foam, which foam has a short drying time and which can be 
worked after a short time already. 

Another object of the present invention is to provide a 
method of preparing a silicate-based foam, the nature of said foam being 
such that the surface to which the form is applied will not undergo any 
deformation. 

Yet another object of the present invention is to provide a 
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foam which significantly reduces the PCS-value, viz. the amount of energy 
that is released upon combustion, of organic materials for the purpose of 
rendering organic materials that have been treated with the present foam 
fi re-resistant. 

Yet another object of the present invention is to provide a 
foam which is applied to a surface in such a manner that the foam will 
not fully penetrate into the object to be impregnated, as a result of 
which the impregnated object will retain its original, flexible 
characteristics. 

Another object of the present invention is to provide a 
foam which can be used as an adhesive, with a small amount of foam 
providing sufficient adhesive power. 

According to the present invention, the method as referred 
to in the introduction is characterized in that silicate is supplied to a 
mixer under pressure, to which mixer also a carrier gas is supplied under 
pressure, with intense mixing of the silicate and the carrier gas being 
effected in the mixer, after which a foam of carrier gas and silicate is 
delivered via an outlet opening of the mixer. 

As a result of said intense mixing of silicate and carrier 
gas in the mixer, a strong and full foam is obtained, so that the 
aforesaid objectives are accomplished. 

The carrier gas that can be used in the present invention 
is selected from a group consisting of oxygen, nitrogen, air, carbon 
dioxide and carbon monoxide, or a combination of one or more thereof. 
Preferably, air is used as the carrier gas, because such a carrier gas is 
available in large amounts at a low price. 

The silicate compound that can be used in the present 
invention may be selected from the group consisting of sodium, potassium 
and magnesium silicates, with the possible addition of other silicate 
compounds that are known to those skilled in the art. Sodium silicate 
(water glass) is especially preferred, because it will provide a strong 
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foam. Water glass is a member of the family of soluble sodium silicate 
compounds. The formula of sodium silicate varies from Na 2 0 3 .Si0 2 to- 2 
Na 2 0Si0 2 , depending on the amounts of water being used. Two processes are 
known for preparing water glass, viz. the furnace process and the 
hydrothermal process, which two processes are extensively described in 
the literature, so that they need not be explained in more detail herein. 

In order to give the obtained foam additional properties, 
for example in order to increase the fire-resistance thereof or in order 
to obtain an increased adhesive power, one or more additives selected 
from the group consisting of surfactants, colorants, aromatics, foam 
stabilising agents, cleaning agents, fire resistance- increasing agents, 
insecticides, acids and bonding agents may be added to the silicate. 

It is in particular preferable to use one or more 
surfactants in order to effect an intense mixing of silicates and carrier 
gas in the mixer, which surfactants reduce the interface tension between 
carrier gas and silicates, as a result of which a proper mixing of the 
two flows will occur. 

In order to obtain a proper mixing of silicate and carrier 
gas, it is preferable to use a tubular mixer, so that a sufficiently long 
residence time for effecting an intense mixing of the two components is 
ensured. 

In addition to that, the mixer is preferably internally 
provided with obstruction means, which effect an intense mixing of 
silicate and carrier gas. Baffle plates or packing materials, such as 
Raschig rings, can be mentioned as suitable obstruction means. 

The present mixer, which is preferably tubular as mentioned 
above, is provided with the carrier gas, preferably compressed air being 
under a pressure of about 7-8 bar, at one end thereof. Said compressed 
air is supplied to the mixer via a compressor provided with a reducing 
valve, with the amount being supplied to the mixer being controlled via a 
metering valve. The present mixer is preferably provided with obstruction 
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means, so that an intense contact with the silicate that is likewise 
being supplied to the mixer is effected* The supply of silicate 
preferably takes place downstream of the location where the metering of 
the carrier gas takes place, with the liquid silicate, to which one or 
more additives, preferably surfactants, may have been added, being 
supplied at a pressure of about 5-60 bar to the mixer via a pump provided 
with a frequency controller and a metering valve. The obstruction means 
present in the interior of the mixer effect an intense mixing of silicate 
mixture and carrier gas, as a result of which a foam is obtained at the 
other end of the mixer, in which an outlet opening is present, which foam 
has undergone a volume increase of the order of about 5-25 times the 
original volume of the silicate mixture. 

The present invention in particular relates to a foam with 
a base of carrier gas and silicate. 

The use of foam silicate has a number of advantages, such 
as the fact that very precise metering of foam is possible and that it is 
possible to control the composition of the foam being formed. Moreover, a 
short drying time is obtained as a result of the presence of carrier gas. 
In addition to that, large volumes of foam can be obtained, with the 
storage capacity of the original silicate mixture only amounting to 1-25 
of the foam silicate volume. Another important industrial advantage is 
the fact that the present application apparatus for paste-like or viscous 
raw materials can be used for the present method without any complex 
constructional adaptations being required. 

As already mentioned before, the carrier gas for the 
present foam has been selected from the group consisting of oxygen, 
nitrogen, air, carbon dioxide and carbon monoxide, with air preferably 
being used as the carrier gas. Especially sodium silicate is used as the 
silicate compound. 

In order to give the obtained foam a number of additional 
properties, the foam preferably contains one or more additives selected 
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from the group consisting of surfactants, colorants, aromatics, foam 
stabilising agents, cleaning agents, fire resistance- increasing agents, 
insecticides, acids and bonding agents. 

The present foam may be used as an adhesive, for example. 
The present foam provides many advantages, in particular when glueing on 
porous materials. The amount of adhesive is thus minimised, whilst the 
adhesive layer is nevertheless sufficiently thick to allow the adhesive 
to penetrate the pores of the material. If the present foam is used on 
impregnable materials, such as paper, cotton, non-woven materials and the 
like, the natural properties of silicate, with the possible addition of 
special additives, give such materials fire-retarding and moisture- 
repelling properties, without said materials becoming unmanageable, i.e. 
stiffer. In such an application, an essential difference between the 
known liquid silicate compounds and the present foam can be easily 
demonstrated. For example, when paper is treated with liquid silicate, as 
is usual in the prior art, the liquid silicate will fully penetrate the 
pores of the paper, after which it is no longer possible after some time 
to roll up the paper that has thus been treated. The paper has become 
stiff as a result of said treatment. The paper that has been treated with 
the present foam, on the other hand, will remain flexible because of the 
fact that the impregnated paper is not saturated with the foam material. 
The present applicant assumes that the foam silicate comprises small 
interspaces containing the carrier gas, which prevents the formation of a 
closed network of silicate, although the present applicant by no means 
wishes to be bound by such a theory. 

Another application of the present foam is the use thereof 
as a fire retardant. Since the present foam comprises confined water 
molecules, an additional cooling effect will be provided in case of a 
fire, as a result of which the impregnated material will have a better 
PCS-value than in the situation in which no foam is used. 

Yet another application of the present foam is the use 



WO 2004/018382 




T/NL2003/000594 



6 

thereof as an agent for obtaining moisture resistance. Although the use 
of silicate as a moisture repellent is known, for example from US patent 
No 5,460,864, the special use of a foam is not known therefrom. A special 
advantage obtained with the present foam is the fact that paper that has 
been treated with the foam will retain its inherent flexible 
characteristics, so that the treated material will not deform. 

In a special embodiment it is also possible to use the 
present foam as a binder, for example for fibres and/or granulates, such 
as mineral wool plates or blankets, ceramic plates or blankets, cellulose 
plate material or blankets, building blocks made of peat and chipboard. 
An advantage of the use of foam as a binder is the small amount of energy 
that is required for drying the material. 

The present invention will be explained hereinafter by 
means of an example, in which connection it is noted that the present 
invention is by no means limited to such a special example, but that the 
example is solely given by way of illustration. 

The appended Figure schematically shows the present 

invention. 

A storage vessel 1 containing silicate (for example sodium 
silicate, marketed by Silmaco, Lanaken, the Netherlands) is connected to 
a mixer 4, to which mixer 4 also a carrier gas from the container 2 is 
supplied. The container 2 is a compressed air cylinder, for example. The 
mixer 4 is internally provided with obstruction means (not shown). One or 
more additives from the container 3 may be added to the mixer 4. In a 
special embodiment it is also possible to meter one or more additives 
directly to the container 1, so that mixing of the additives already 
takes place in the container 1. For the sake of clarity, the required 
pumps and pressure valves, reducing valves and flow meters are not shown 
in the present schematic representation. The use of such equipment will 
be apparent to those skilled in this field of the art, however. Intense 
mixing of silicate and carrier gas takes place in the mixer 4, after 
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which the foam formed in the mixer 4 is discharged to the application 5, 
for example as an adhesive, a fire retardant, a moisture repellent, a 
binder or an impregnating agent. 
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CLAIMS 

1. A method of preparing a silicate-based foam, characterized 
in that silicate is supplied to a mixer under pressure, to which mixer 
also a carrier gas is supplied under pressure, with intense mixing of the 
silicate and the carrier gas being effected in the mixer, after which a 
foam of carrier gas and silicate is delivered via an outlet opening of 
the mixer. 

2. A method according to claim 1, characterized in that the 
carrier gas is selected from a group consisting of oxygen, nitrogen, air, 
carbon dioxide and carbon monoxide, or a combination of one or more 
thereof. 

3. A method according to claim 2, characterized in that air is 
used as the carrier gas. 

4. A method according to any one or more of the preceding 
claims, characterized in that sodium silicate is used as the silicate. 

5. A method according to any one or more of the preceding 
claims, characterized in that one or more additives selected from the 
group consisting of surfactants, colorants, aromatics, foam stabilising 
agents, cleaning agents, fire resistance-increasing agents, insecticides, 
acids and bonding agents are added to the silicate. 

6. A method according to claim 5, characterized in that one or 
more surfactants are used. 

7. A method according to any one or more of the preceding 
claims, characterized in that the mixer is tubular. 

8 # A method according to any one or more of the preceding 

claims, characterized in that the mixer is internally provided with 
obstruction means, which effect an intense mixing of silicate and carrier 
gas. 

g. A method according to any one of the preceding claims, 

characterized in that the metering of silicate takes place downstream of 
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the location where the metering of the carrier gas takes place. 

10. A foam obtained by carrying out the method as defined in 
any one or more of the preceding claims. 

11. A foam with a base of a carrier gas and a silicate. 

12. A foam according to claim 11, characterized in that the 
carrier gas has been selected from the group consisting of oxygen, 
nitrogen, air, carbon dioxide and carbon monoxide or a combination of one 
or more thereof. 

13. a foam according to claim 12, characterized in that air is 
used as the carrier gas. 

14. a foam according to any one or more of the preceding claims 
11-13, characterized in that sodium silicate is used as the silicate. 

15. a foam according to any one or more of the preceding claims 
11-14, characterized in that the foam furthermore contains one or more 
additives selected from the group consisting of surfactants, colorants, 
aromatics, foam stabilising agents, cleaning agents, fire resistance- 
increasing agents, insecticides, acids and bonding agents. 

16. Use of a foam according to any one or more of the preceding 
claims 10-15 as an adhesive. 

17. use of a foam according to any one or more of the preceding 
claims 10-15 as a fire retardant. 

13. Use of a foam according to any one or more of the preceding 

claims 10-15 as a moisture repellent. 

ig. use of a foam according to any one or more of the preceding 

claims 10-15 as a binder. 

20. Use of a foam according to any one or more of the preceding 

claims 10-15 as an impregnating agent. 



.1 

^ WO 2004/018382 ^^CT/NL2003/000594 

1/1 






(12) INTERNATIONAL 



^^1 



CATION PUBLISHED UNDER THE PATENT COOTERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
4 March 2004 (04.03.2004) 




PCT 



(10) International Publication Number 

WO 2004/018382 A3 



(51) International Patent Classification 7 : C04B 28726, (81) Designated States (national): AE, AG, AL, AM, AT, AU, 



38/10, B01F 5/04, 3/04, B28C 5/02, 5/06 

(21) International Application Number: 

PCT/NL2003/000594 

(22) International Filing Date: 22 August 2003 (22.08.2003) 



(25) Filing Language: 

(26) Publication Language: 



Dutch 
English 



(30) Priority Data: 

1021323 



23 August 2002 (23.08.2002) NL 



(71) Applicant (for all designated States except US): MOD- 
ENA B.V. [NL/NL]; Korvetweg 16, NL-6222 NE Maas- 
tricht (NL). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): PRICK, Raoul, 
Guilielmus, Boudewijn, Marie [NL/NL]; Bemelerweg 
20, NL-6226 HA Maastricht (NL). 

(74) Agents: BLOKLAND, Arie et al.; Algemeen Octrooi- 
en Merkenbureau, P.O. Box 645, NL-5600 AP Eindhoven 
(NL). 



AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, EST, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, 
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

29 April 2004 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



3 

00 
00 



(54) Title: METHOD OF PREPARING A SILICATE-BASED FOAM, FOAM OBTAINED BY USING SUCH A METHOD AS 
WELL AS THE USE THEREOF 

(57) Abstract: The present invention relates to a method of preparing a silicate-based foam, a foam obtained by using such a method 
as well as the use thereof. The object of the present invention is to provide a silicate-based foam, which foam has a short drying time 
and which can be worked after a short time already. 



INTERNATIONAL SEARCH REPORT 



PCT/1T 03/00594 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C04B28/26 C04B38/10 
B28C5/06 



B01F5/04 B01F3/04 



B28C5/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C04B B28C B01F 



Documentation searched other than minimum documentation to the extent that such documents are Included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , UPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 Citation of document, wfth Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DE 32 44 523 A (HENKEL KGAA) 
7 June 1984 (1984-06-07) 
page 6, line 13 - line 24 



US 5 714 000 A (WELLEN GREG R 
3 February 1998 (1998-02-03) 
example 2 



ET AL) 



CHEMICAL ABSTRACTS, vol. 88, no. 2, 

9 January 1978 (1978-01-09), 

Columbus, Ohio, US; 

abstract no. : 11073u, 

XP0000063196 

abstract 

& JP 52 078921 A (J.KIMURA) 
2 July 1977 (1977-07-02) 



11-15,17 

I, 4,5,10 

II, 12 



11,12, 
15,17,19 



-/- 



m 



Further documents are listed In the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

*A* document defining the general state of the art which is not 
considered to be of particular relevance 

a E a earlier document but published on or after the international 
filing date 

*L* document which may throw doubts on priority clalm(s) or 
which is cited to establish the pubficatlon date of another 
citation or other special reason (as specified) 

*CT document referring to an oral disclosure, use, exhibition or 
other means 

■P' document published prior to the International filing date but 
later than the priority date claimed 



"T* later document published after the international filing date 
or priority date and not in conflict with the application but 
dted to understand the principle or theory underlying the 
invention 

*X a document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken alone 

■Y" document of particular relevance; the claimed invention 
cannot be considered to Involve an Inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'&* document member of the same patent family 



Date of the actual completion of the International search 



4 March 2004 



Date of mailing of the international search report 



10/03/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 



Authorized officer 



Theodoridou, E 



Form PCT/ISA/210 (second sheet) (July 1992) 



1 



INTERNATIONAL SEARCH REPORT 



PCT/iSC 03/00594 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • CitaUon of document, with indication .where appropriate, of the relevant passages 



A 



Relevant to claim No. 



EP 0 288 106 A (PUMPTECH NV ; SCHLUMBERGER 

CIE DOWELL (FR)) 

26 October 1988 (1988-10-26) 

column 3, line 35 - column 4, line 25 

FR 2 130 680 A (SHIMIZU KEISUKE) 
3 November 1972 (1972-11-03) 
claims 



1,2,5, 
10,12, 
15,19 



11,17,20 



Foim PCT/lSA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 


PCT/WC 03/00594 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



DE 3244523 



07-06-1984 



DE 
DE 
EP 
US 



3244523 Al 
3374000 Dl 
0110328 A2 
4533490 A 



07-06-1984 

12- 11-1987 

13- 06-1984 
06-08-1985 



US 


5714000 


A 


03- 


■02- 


•1998 


AU 


716778 


B2 


09-03-2000 














AU 


2752497 


A 


26-11-1997 














All 

AU 


715235 


B2 


20-01-2000 














AU 


4107999 


A 


23-09-1999 














BR 


9709059 


A 


04-01-2000 














CA 


2253198 


Al 


13-11-1997 














CN 


1216971 


A 


19-05-1999 














EP 


0897377 


Al 


24-02-1999 














IL 


126684 


A 


20-05-2001 














JP 


2000513691 


T 


17-10-2000 














TW 


415927 


B 


21-12-2000 














US 


2003097966 


Al 


29-05-2003 














wo 


9742131 


Al 


13-11-1997 














US 


6114280 


A 


05-09-2000 














us 


6375735 


Bl 


23-04-2002 














us 


6409817 


Bl 


Zo-0d-Z00Z 














us 


5858911 


A 


12-01-1999 


Jp 


52078921 


A 


02- 


-07- 


-1977 


NONE 








EP 


0288106 


A 


26- 


-10- 


-1988 


US 


4797003 


A 


10-01-1989 














CA 


1280107 


C 


12-02-1991 














DE 


3886253 


Dl 


27-01-1994 














DE 


3886253 


T2 


07-04-1994 














EP 


0288106 


A2 


26-10-1988 














NO 


881726 A 


24-10-1988 


FR 


2130680 


A 


03- 


-11- 


-1972 


DE 


2214230 Al 


12-10-1972 














FR 


2130680 


A5 


03-11-1972 














GB 


1396363 


A 


04-06-1975 



Foim PCT71SA/210 (palent family annex) (July 1992) 



